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(57) Abstract 

The present mvention provides a retaining wall block having means adapted to receive and retain a geogrid reinforcing matmaL 
In one aspect the receiving and retaining means comprises one or more projections (13, 33) provided on a first face of the block and an 
aperture or recess (14, 34) provided on the opposite fiace of the block. In a further aspect of the mvention, the receiving and rctaming 
means canpriscs a transverse groove (53) formed in an upper surface of the block. In a yet further aspect, rhc receiving ^^^^^^ 
means ccmprises a transverse slot provided in tfic rear wall of a block, the slot comprising a groove (62, 72) terminating in the body of the 
block in a cavity (63, 73, 83) of greater lateral dimension tfian the groove. 
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RETAINING WALL BLOCK FOR USE WITH GEOGRIDS 
The^oreseht invention relates to retaining wall blocks for 
use with qeoqrid reinforcement materials. 

Geoqrid reinforcinq materials take many forms but are 
tVDically textile netting or extruded or extended sheets of 
non-biodegradable material such as terylene or plastics 
mat eri al . 

Geoqrid reinforcement materials are used in civil engineering 
construction work such as landffll or landscaping to anchor 
large volumes of earth. Geogrid reinforcing materials are 
typically laid horizontally as the earth is being filled in 
layers and are soaced vertically at distances ranging from 
about a quarter of a metre at the bottom of an infill to 
about one and a half metres at the too. However, their use 
can be limited in certain areas of construction because of 
erosion bv natural elements for example, sea, rain, rivers: 
by man-made action such as road traffic spray or by the need 
to restrict the batter or wall face angle due to the nature 
of the land use. In such situations the use of a hard face 
wall as Dart of a geoqrid reinforced structure is highly 
desirable from functional, practical and aesthetic 
standooints. 

Accordingly, there is a need to provide a meihod of anchoring 
qeoqrid reinforcing material in a retaining wall. 



According to the oresent invention, there is provided a 
retaining wall block provided with means adaoted to receive 
and retain a geogrid reinforcing material,, such as a 
retaining wall block having apertures or recesses and/or 
projections on at least one face thereof to engage geogrid 
material or a retaining clip attached to a geogrid material. 

In a first asoect of the present invention, the geogrid 
receiving and retaining means comorises one or more 
projections provided on a first face of the block and an 
aperture or recess provided on the opposite face of tne 
block . 

Typically, a linear array or a matrix of projections is 
Drovi ded . 

Typically the projections are provided on the upper surface 
of one block, locating in an aperture or recess provided in 
the base of a vertically adjacent block- Preferably the 
projections locate in apertures of the geogrid material. 

Typically, the projections are. provided further towards tne 
rear of the block than is the aperture or recess of the 
block, thereby oroducinq in an assembly of such blocks a 
front wall batter angle of greater than 0°. 

According to a second aspect of the present invention the 



qeogrid material receiving means is provided by a transverse 
q.roove formed in an upper surface of a retaining wall block, 
the groove, in use, receiving the edge of a sheet of geogrid 
material. The geogrid reinforcing material is retained by 
the weight of a second block placed on top of the first 
block. To assist in retention of the geogrid material the 
groove is preferably provided with a rearwardly directed 
slope . 

According to a third aspect of the present invention the 
geogrid reinforcing material receiving means comprises a 
groove provided in the rear wall of a block, the groove 
terminating in the interior of the block in a cavity of 
greater dimensions than the groove. Typically the groove and 
cavity are formed within the body of a single block. 
Alternatively, the groove and aoerture may be formed between 
two vertically adjacent blocks. 

Tyoically a clip is provided to assist in the retention of 
geogrid material in the cavity, the clip attaching to an edge 
of the geogrid thereby enlarging the dimensions of the edge 
such that it cannot be withdrawn from the cavity through the 
groove. The retaining clio may typically have tne form of an 
elongate member having a plurality of fingers projecting from 
one edqe thereof, the fingers being spaced to conform to the 
"spacing of the aoertures in the geogrid reinforcing material. 
In use, the elongate member of the clio is locateo over an 



edge of the geogrid material and a number of the fingers are 
bent around the edge of the geoblock material to hold the 
cliD in Dosition on the geogrid. 

The above and other aspects of the present invention will now 
be described in greater detail by way of example only, with 
reference to the accompanying drawings, in which; 

Fiq. 1 is a front elevation of a first 'embodiment of a 
retaining wall block in accordance with the first aspect of 
the oresent invention; 

Fig. 2 is a plan view of the block of Fig. 1; 

Fig. 3 is a section on the line III-III of Fig, 1: 

Fig. 4 is a scrao section on the line IV-IV of Fig. 2: 

Fig. 5 is a front elevation of a second embodiment of a wall 
block in accordance with the first aspect of the present 
i nvent i on : 

Fiq. 5 is a olan view of the block of Fig. 5: 

Fig. 7 is section on the line VII-VII of Fig. 5: 

Fiq. 8 is a section of an emooaiment of a wall blocK in 
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accordance with the second asoect of the present invention: 

Figs, .9 to 11 illustrate respectively first, second and third 
embodiments of a wall block in accordance with the third 
aspect of the present invention: 

Figs. 12 and 13 illustrate the structure and use of a clio in 
accordance with the present invention; 

Fiqs. 14 to 17 illustrate the retention of geogrid materials 
in retaining wall blocks in accordance with the third asoect 
of the Dresent invention: and 

Fig. 18 and 19 illustrate further examples of methods of 
retaining geogrid materials. 

With reference to Figs. 1 to 4, a wall block 10 in accordance 
with the first aspect of the present invention has a front 
face 11, a rear face 12 a too face 16 and a bottom face 17. 
In use in a retaining wall situation, the rear face f2 acts 
to retain the soil. On too face 16 of block 10 is provided 
a linear array of orojections 13, each proj-ection locating in 
an aoerture of the geogrid material. In use, the qeoqric 
material is placed over the projections 13 and a further 
block 10 is located over the first block. Projections 13 
locate in a recess 14 provided on the base of the second 
blccK to tnerebv trap the geoqrid material between tne two 



blocks. In a tyoical installation several courses of blocks 
will be used, the geogrid material being retained by 
projections on adjacent blocks of a course. 

In the embodiment shown in Figs. 1 to 4, the projections 13 
have a finger-like form being particularly suitable for use 
with geogrid materials available under the name "NETLON" 
(Registered Trade Mark). The size and spacing of the 
projections 13 along the length of the block will be 
determined by the particular type of "NETLON" geogrid used. 
In the embodiment shown in the Figs. 1 to 4 each projection 

13 is individually inserted into a cavity provided in the too 
of the block 10.. The fingers 13 may be secured in place, or 
left loose whereby they will be held in position by the 
second block once placed on the first block 

As shown, projections 13 are displaced further towards the 
rear face 12 of the block than is recess 14. This results in 
subsequent courses of blocks in a retaining wall to stand 
back from the course below to give a batter angle tyjDically. 
in the order of 5"* - 10*. In certain construction works a 
batter angle of 0* may be preferred, in which case the recess 

14 may be directly below projections 13. Certain 
constructions may additionally require the front face 11 to 
have a pi easi ng • aooearance or finish. In the embodiment 
illustrated the front face 11 is "finished with a chamfered 
edqe IS orovided around the periphery of that face. 
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For backfill retention of the fill and for additional 
rigidity of the wall, the block is provided with an interlock 
in the form of a tongue 19 and groove 20 each provided on one 
of the vertical edges of the block, the tongue 19 of one 
block locating in the groove 20 of a horizontally adjacent 
block. Further, the blocks incorporate small drainage 
channels 15 on the top and end faces. The dimensions of the 
drainage channel 15 in the top face of the block may be 
selected to allow for receiot of the transverse edge of the 
geogrid material which is typically of thicker section than 
that which surrounds the holes through which projections 13 
locate. Certain geogrids may however be of uniform thickness 
in which case, the top face drainage channel may optionally 
be omitted. The block is also provided with lifting points 
21 to assist in manual or crane manipulation of the blocks 
into position. 

In use, the blocks are used to build a retaining wall, each 
block being interlocked with adjacent blocks in the same 
course by means of the engagement of the tongues and grooves 
with the corresponding features of the adjacent block. The 
blocks are also interlocked with blocks in the courses above 
and below by means of engagement between orolections 13, and 
recesses 14 of blocks of adjacent courses. As in 
conventional wall construction, blocks in adjacent courses 
are usually staggered such that each block will be engaged 
with two blocks in each of the courses above and below. A 
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qeoqrid reinforcing material is inserted between courses at 
aDProoriate separations. 

Figs. -5 to 7 illustrate a generally similar block to that 
described above but particularly suitable for geogrids siold 
under the trade name "FORTRACK". Rather than finger-like 
orojections, the square mesh of the FORTRACK type geogrid 
locates over the matrix of square section projections 33. In 
the embodiment shown the matrix of square section projections 
33 is formed as a discrete element 41 which is secured, for 
examole by a suitable adhesive, into a corresponding recess 
formed in the too face of the block 30. Alternatively these 
may be left free to slide along the recess in to which they 
are located. Some grids may also be wraoped around the 
discrete element 41 to complete their retention. The 
provision of the projections in a discrete element in the top 
surface 36 of the block 30 is equally applicable to the 
embodiment illustrated in Figs. 1 to 4. It means that the 
body of the block 30 can be manufactured to be suitable for 
many situations (for example where possibly the- visual 
appearance is the major design requirement). Such a general 
purpose block can then be used with many different designs of 
qeoqrid by insertion of an appropriately configured element 
41 . 

Fiqs. 5 to 7 additionally illustrate the provision of a 
liqhteninq hole 38 orovided in the block to reduce the weight 
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of the block thereby making tne block easier to handle- The 
block as shown has drainage channels 35 and tongue and groove 
interlock features 39, 40 substantially as described above. 

In constructing a retaining wall, if a course of blocks is ai 
a level where no geogrid material is required, projections 13 
or the element 41 carrying the matrix of projections 53 can 
be reolaced by simple keying components. Which can be 
orovided as discrete elements or formed as an integral oart 
of tne block 10. 

Fig. 8, illustrates a wall block 50 in accordance with the 
second aspect of the present invention having a front face 51 
and a rear face 52 and being provided with a transverse 
groove 53 in an uoper surface 54 of the block 50. The block 
may also include arainage channels and vertically 
interlockinq tongue and groove locations on the vertical ends 
of the blocks as described above in respect of the 
embodiments shown in Figs. 1 to 7. 

In use, the edge of a sheet of geogrid material is located in 
transverse groove 53. As before, the geogrid material is 
secured in position by location of a further block on too of 
this first block. Secure retention of the geogrid material 
is aided bv orovidinq transverse groove 53 with a rearwardlv 
directed incline. The width and depth of the groove are 
controlled such thai tne width accommodaies the transverse 
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ribs of the gecqrid which are typically thicker than th^ 
longitudinal fingers of the geogrid. This type of block is 
particularly suitable for use with the geogrid sold under the 
registered trade mark TENSAR. A small radius on the top rear 
edge 55 of the groove prevents a cutting edge being formed 
and presented to the geogrid when put under load. As shown, 
the UDper surface 54 and lower surface 55 are each provided 
with corresponding ant i -rot at i on half-dovetail joints to 
provide a more rigid joint between adjacent courses of 
blocks. This feature may equally be applied with suitable 
modification to other embodiments of retaining wall blocks in 
accordance with the various aspects of the present invention. 

To avoid the load of courses of blocks being imposed upon the 
geogrid, shallow grooves 57 may be provided on the upoer 
surface 54 of the block, a groove receiving a thin 
longitudinal finger of the geogrid.- This provides supporting 
surfaces at each aperture of the geogrid on which the block 
above may sit without applying a compressive load to the 
geogrid. This feature is also applicable to other retaining 
wall blocks. 

Under load the combination of friction and the direction of 
the resolution of forces give a joint strength between block 
and qeogrid which is stronger than the full design strength 
of tne geogrid. 
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Fiq. 9 illustrates a retaining block in accordance with the 
third aspect . of the present invention, the block 60 Deing 
provided in its rear face 61 with a narrow groove 62 opening 
out into a cavity .63 in the body of the block 60. The block 
60 is further provided with a projection 64 on its upper 
surface which is locatable in a recess ' 65 in the bottom 
surface of a corresponding block in the course above. Fig. 
10 illustrates a similar embodiment of the block 70 having in 
its rear face 71 a groove 72 terminating in the body of the 
block 70 in a cavity 73 of generally pear-shaped section; and 
a locating projection 74 and recess 75 provided respectively 
in the top and bottom surface of block. Further, in the 
embodiment shown in Fig. 10 groove 72 and cavity 73 are 
separated by a short length of a narrow slot 76. This 
embodiment which is illustrated in further detail in Fig. 16, 
has such a 'dual' slot orincipally for ease of moulding. The 
block can be moulded with a simpl e 'removabl e core having the 
form of the pear-shaoed cavity and the narrow slot (the block 
thus manufactured having the whole shape passing through the 
block without a slot exiting the rear of the block). The 
wider groove 72 can then be created by a simole saw cut of 
the aporopriate thickness and depth to break into the narrow 
slot 76. Alternatively, the groove and cavity may be formed 
by moulding the block around an insert or core having the 
shape of the features of the groove 72 cavity 73 and narrow 
slot 76. 
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Fig. 1 1 .-rtl lust rates a modification of this design wherein the 
cavity 83 is formed between chan^nels 81, 82 ^provided 
resoectively in the lower and upper surfacesof blocks 80 in 
adjacent courses. The corresponding groove 84 is provided in 
the space between the upper and lower surfaces of the blocks 
of the adjacent courses preferably with shallow grooves 
provided in either or both surfaces to receive the geogrid 
thereby preventing a compressive load upon the geogrid. ^ In 
an alternative embodiment (not shown) cavity 83 may be formed 
by an enlarqed channel in only one of the upper or lower 
surfaces of the block. 

As the transverse edge, of a sheet of geogrid material tends 
to be of thicker dimensions than the mesh area, the edge may 
be slid into the cavity 73, 83 and will be retained in 
position. Alternatively, a clip 90 as hereinafter described 
in further detail, may be used to increase the thickness of 
the edge of the geogrid material to be retained in the cavity 
73, 83. Clio 90 acts to increase the differential thickness, 
in the case of TENSAR geogrids, of the transverse rib 95 with 
respect to the longitudinal fingers 96. In the case of other 
geogrids the clip creates a differential thickness to enable 
entrapment of the geogrid within the cavity which has a* much 
narrower slot exit on the soil (rear) side of the retaining 
wall block through which the qeogrid can exit. 

With reference to Fiqs. 12 and 13, a olio 90 for tnis purpose 
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comorises an elonaate member 92 having d1 arrar'l y extend i nq 
from one edqe thereof, a olurality of fingers 93, 94. The 
seoaration of fingers 93, 94 will be dependent upon the 
separation of the aoertures 97 in the geogrid material 91. 
In use, the clip 90, is positioned with elongate member 92 
along the line of a transverse rib 95 with fingers 93,94 
extending inwardly towards the body of the geogrid material, 
the fingers being oosi t i oned, over apertures 97 in the geogrid 
material. A number of the fingers 94 are bent around the 
transverse rib 95 to crimp the clip into position-on the 
geogrid material 91. Typically alternate fingers 94 are so 
bent, fingers 93 remaining extending parallel to the 
longitudinal fingers 96" of t he geogri d materi al . This allows 
for easier handling of the geogrid material but moreover has 
the effect that when an upper course of blocks is placed over 
the clipped geogrid material, the clip is also secured 
between the upper and lower faces of adjacent courses of 
blocks. Typically, for this purposes fingers 93 are longer 
than fingers 94. Typically the clip is formed from a non- 
decomposable material, typically having a life expectancy in 
soil in excess of 120 years. Plastics materials, stainless 
steel (rustless) or bronze are suitable materials. 
Preferably the fingers 93 should be of greater thickness than 
the longitudinal fingers 96 of the geogrid material, thereby 
preventing compressive loads from being applied to the 
qeoqrid by a retaining wall block in the course above. 
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F="iqs. 14 to 17 illustrate in greater detail geogrid materials 
embedded in the rear faces of blocks shown in Figs. 9 to 11 . 
Fig. 14 shows a cavity 63 and groove 62 provided with a slot 
liner element 100, typically metallic or of a plastics 
material. The liner 100 may be cast as an integral part of 
the block or simply slid into the block as a oost production 
ooeration and may be left loose or fixed into position 
V mechanically or with an adhesive. The liner 100 has the 
effect of reducing the width of groove 62 thereby 
strengthening the retention of the transverse rib 95 of the 
geogrid material 91. If a liner 100 is used, as is shown in 
Fig. 15, a clip 90 may also be used. In such a case, all the 
fingers 93, 94 may be crimped around the transverse rib 95 of 
th.e geogrid material, as the liner itself acts to protect the 
geogrid material from, damage from the blocks. Fig. 15 
further shows the use of locking tabs 101 which may be 
provided where the- liner 100 is moulded into the block- The 
locking tabs have the effect of positively locking the liner 
100 into to the block material. 

The features shown in Figs. 16 and 17 correspond generally to 
the similar features described with respect to Figs, 14 and 
15 wherein the cavity 63 has the generally pear-shaped 
section described above. 

Figs. 18 and 19 illustrate the use of a bodkin 102 to provide 
the differential thickness for retaining the geogrid material 
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within the cavity of a block as described above, the bodkin 
being woven or threaded transversely through the apertures of 
the geogrid. 

As an alternative to using a clip 90 "TENSAR" or similar 
geogrids made from a weldable or mouldable material may have 
the end transverse rib thickened by a moulding process or by 
welding addi'tional material to it. Details of the various 
embodiments may be altered depending upon the size and pitch 
of the apertures and the transverse ribs and longitudinal 
fingers of the particular geogrid to be used. Alternative 
cliD configurations such as conventional wire conveyor belt 
cliDS may also be used.' 

The blocks are typically fabricated from concrete and may be 
made on vibrating presses using semi-dry material; wet cast 
in - individual moulds or wet cast as one Diece items 
incorporating the projections 13, 33 (in the case of the 
embodiments of the first aspect of the present invention). 
Alternative constructions may be made of clay or suitable 
composite material with appropriate physical and weathering 
properties. The front face of the blocks may be sloping or 
vertical as required and may be further ornamented by 
chamfering along certain of the edges, 

the embodiments of the invention described above, 
described with the oroiections 13, 33, 64, 74 on 



Alt hough . 
have been 
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.the upper face of each block" and recesses 14, 34, 65, 75 on 
the lower face clearly these may be reversed within the. scope 
of the present invention. Location of the apertures of a 
geoqrid material over projections 13, 33 in accordance with 
the first aspect of the present invention and retention in 
this position whilst the next course of blocks is laid is 
however easier if these projections are provided on the upper 
surface of the block. 



CLAIMS: 
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1. A retaining wall block having means adapted to receive 
and retain a geogrid reinforcing material. 

2. A retaining wall block according to Claim 1 wherein the 
receiving and retaining means comprises one or more 
proiections provided on a first face of . the block and an 
aperture or recess orovided on the opposite face of the 
block. 

3. A retaining wall block according to Claim 2 wherein the 
projections are in the form of a linear array. 

4. A retaining wall block according to Claim 2 wherein the 
projections are in the form of a matrix of projections. 

5. A retaining wall block according to any one of Claims 
2 to 4 wherein the projections are provided on an' upper 
surface of the block and the recess aperture or recess is 
provided in a bottom surface of the block, 

6. A retaining wall block according to any one of Claims 
2 to 5 wherein the projections are spaced further towards the 
rear of the block than is the aperture or recess of the 
block. 
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7.. A retaining wall block according to any one of Claims 
2 to 6 wherein the projections are provided in the form of a 
discrete element having an element body and the one or more 
projections extending therefrom, the element body being 
mountable in a corresponding recess provided in the first 
face of the block. 

8. A retaining wall block according to Claim 1 wherein the 
geogrid receiving and retaining means comprises a transverse 
groove formed in an upper surface of the block. 

9. A retaining wall block according to Claim 8 wherein the 
groove slopes rearwardly. 

10. A retaining wall block according to Claim 1 wherein the 
geogrid receiving and retaining means comprises a transverse 
slot provided in the rear wall of a block, the slot 
comprising a groove terminating in the body of the block in 
a cavity of greater lateral dimension than the groove. 

11. A retaining wall block according to Claim 10 wherein the 
cavity has a pear-shaped cross-section. 

12. A retaining, wall block according to Claim 10 or 11 
further comorising a slot liner element restricting the width 
of the groove. 
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13. A retaining wall block according to any one of Claims 
10 to 12 wherein the cavity is formed, in use, between the 
top face of one block and the bottom face of an adjacent 
bl ock . 

14. A retaining wall block according to any preceding claim 
further comprising an interlock comprising a tongue on one 
end face of the block and a corresponding groove on the other 
end face. 

15. A retaining wall block according to any preceding claim 
further comprising a lightening cavity. 

16. A method of securing a geogrid material to a retaining 
wall the method comprising the steps of constructing a course 
of blocks as claimed in any one of Claims 1 to 15; locating 
a geogrid material in or on the geogrid receiving means; and 
locating a further course of said blocks on the first course. 

17. A method as claimed in Claim 16, further comprising the 
aoDlication of a differential thickness increasing clip along 
at least an edge of the geogrid material, the clip comprising 
an elongate member having a plurality of fingers extending 
planarly from one edge thereof, the elongate member of the 
clip being positioned over an edge of the geogrid and two or 
more of the clip fingers being bent around the edge of the 
geogrid. 
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18. A clip for use in the method of Claim 17, the comprising 
an elongate member having extending from one edge thereof a 
plurality of coplanar fingers. 
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